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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooler which 
cools optical elements with satisfactory efficiency and 
enables an optical device provided with the optical 
elements to be easily miniaturized, and to provide a 
projector provided with the cooler. 

SOLUTION: A cooler 70 provided with a heat pipe 712. a 
Peltier module 714, and an axial-flow fan 72 is provided 
for an optical device 44. Heat generated in the optical 
device 44 is absorbed by the Peltier module 714 through 
the heat pipe 712. and the Peltier module 714 is cooled 
by the axial-flow fan 72, and then the optical device 44 
is cooled. Since the optical device 44 is cooled by 
migrating the heat of the optical device 44 to the Peltier 
module 714 through the heat pipe 712. the optical device 
44 is surely cooled even when gaps between close 
optical elements are small, and the cooling efficiency is 
improved. 
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4 7 A03teSa3«ffifl<^®J-(l. »«P#4 4 6 ^I^SClig 



(7) 



n 



m^^K) i)m^^htlX\^^^o ^(DXo^J:^^^ 

7L4 4 6 Adlf A^ner ^T-. ^^^4 4 e^i^n^T 
-5i:5l3:/^o-Ci^'5o ^tc. i^^^U 4 4 7 i-X. ±U'^ 
ffi4 4 4j3«tt|5Ta5-&]ffi4 4 5(ClSoyh<ftffi. ^^O, ± 
U-^m4 4 4ilfSXnT%'^M4 4 5(D^m^4 4 4 A, 
44 5A\Z^<ytzikmr\ ±giS-&M4 4 4*5<tt/TaS-& 
m4 4 5JCg&* • ^^^nri/^'So 
[0 0 4 3] HlOdiBV^Tx wCOct 9/<^ifgft>'^^/l-4 
4 l.:fcJ:tJ^^ni>^^-r^nxr -^^IT'y XA4 4 S^^^T'cf 10 
'57^;^i^e4 4fi. ±glS-&]^4 4 4<7)4 0(DSlf+giS4 4 
4Bi)>^tl't^th. T^-f h;?/^ K4 7 10 4o<7:)Sl#SP 
4 7 3{^m^^ti^^tX\ Ty^ h:^^ K4 7 1 Ci^ 
t)^+tt^b^^Tl^6o Ty^ K4 7 l(D4o(7)^f+ 

SiS4 7 3{^. -?:tt^*;h.T7-< h;tf^ K4 7 1 OBSiT:^ 
ffi)j;i*pycoTSJf^Ufcll&a<*<^4o(7)jK;^Sa5 4 7 6_bgB 
tC^tt^ttTV>eo ^i^*?. rtte)4 0£07K>^aS4 7 6 

>fe^y^a4 4 0r)4o(;:)®l#g^4 7 3 (OiSBlC-^tt-^* 
i^muxgaa$;^^■CV^^. 3t*3gB4 4 0 4o(^Si# 
^4446(7)5"^. Bfe^:ft;^±l;::gaa$tt/c2oo^# 20 
glS4 4 4B(i. T7>f V^^ K4 7 l(^Sl#aS4 7 3 

^l9cr)2 0(DSl#SR4 4 4 Bfi. T^^ h K4 7 1 
<Dffilf+a5 4 7 3t;i^v^±4?)$tb5C^X*Sl«9#tt?5ttT 
V>eo C(Oci:5{-. _LaS'&M4 4 4CDSlf+8R4 4 4B;55 
T7-< K4 7 l<OSlf+Sl54 7 3 liiffil 19 e>;jx^c 

i^^-Cf^. ?SS^>'^/^4 4 1 R. 4 4 IG, 44 1Bib^ 
^Xl^uy.^^^xiy( y^':f^J:<J^4 4 3\X. ia-^M 
4 4 4(OTgl5tC^!9T*f ^tuf::<^1B^§tt.s Ty^ 
>f K4 7 1 h;<f-f K 30 

4 7P^lClRS$tt5C^ 

[0 0 4 4] wCTV ±^-f h:^^ K4 7 2 ^3:^3V^Tx 

m 1 1 i;i^-r <i: 5 *^3^e 4 4 (7)^g{5ire(7)±;^tc 

^iCbfcas5>l;iti. WiU 4 7 2 Atmii^^ivxy^^^. ^ 
(?D^P4 7 2 Af;iJ:oT. T^-r h:^-r K4 7 ioBif+ 
a54 7 3;e^5^^f|5l^:Stti$tvXl^^o ^tbinj:?). 
®4 4fi. T^-r h;^-r K4 7 1 ^±^>r h;^^ K4 7 
2^?J>55:^/^J;i@^$tbfct>t^T^oTt>. ^^^e4 4 
(^Si#^3S4 4 4B^T7-f h^-r K4 7 l«DBlf+gR4 7 

K4 7l;i5fe^a^e4 4^^mT-t^i5lC/.^oXl^ 

[0 0 4 51 [4. }%nmm i^mmMm<o':/x2i>a.^ 

^ 1 -Cfi. ?g^/<^/V'4 41 441 G, 441B^ 

^tc?ftaii-a^<^/^i^aJSA^. %mmm.4 i s^^jc 
?ftai-r'53taiJftaj^Bt. m«3 1 ^^xcj^n-r^^u 
i^n%oii^ ?ftaii^g7 o^^ri-^^^^/i-- 

[0046] 02. 04x SStd^Sl^^T. 
A-eii. g:pu>'X4 6<O0 4 4'*'<l!ll-ffiB$tt3^cv'n 50 
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.;,r3:7r V'S 1 ^&5fl|v^^bttxv^5o v't3 5/=»:7r ^-5 1 
(::J:o-CTS<7>PA^i=i 2 3 1 B^^^p^BI $ixfc?ftS)^^ 
*i> y^hSe (1^5) ^^bX. %^^m,4 4(0-T^ 
^xmf)^ti^a rrx. T^-r h;^-r K4 7 icoiSMio 
J:TJ^i/^ h 5 6 Jc*3i>r. *^£ia4 4 

4 4 1 (DT:fJ\^Mft^\^t^itL&\^n. ^th^*thmu^4 7 
IC. 5 6 A;6>Jl^^^ttXl/^'5o Cti{^X^. i/P^/=r 
:7tV5 1 XK§I Ufc?&ai^SCT% ?SS/'5^/l-4 4 1 
R, 4 4 IG, 4 4 1 B:^b^J:t;^r(7)*A*r<IO. mWfilJI- 

mm^thtcMitm4 4 2 f)*^}^m^ti^ X ^ \^fj:^x\^^ 

6o >:^:J3. Ty^ K4 7 1 cDTSt-fl. ¥®IB§H 

^l?i^tOtR<ftCtSMS4 7 8*5Kttjbtb. fi«ctg4 7 S\Z 

mnhfift—M(D±±n 4 7 s a (-g-tteft) j&^^p^ 

4 7 lC7&^^±:^ffly{c5ldii-5J:51-^cCoTV>6o J^-^c 
SilXfix :&±M-4 7 8 A*— ^^iiaX^UTfc 
-60 rtb?5CO^t±>ft4 7 8 Al;iJ: «9> ?ga>''^^/l-4 4 1 
R, 4 4 IG, 4 4 lB^XXJ^m^&4 4 2 ^^^m-r^ 

[0 0 4 7] y<:^/U}f^m^A(0}?$&^^n. :i(DXo\^ 
b-C?gS>'^^/^4 4 1 R, 4 4 IG. 44 1B^T:^?5^ 

3) (OT®^?ft*PU^J^d5ibM;^[SgP<^tt«ESN^:7T V5 
3fflyic^^^ti.. tff®W<7:>S^^P 2 1 2 B/?>^^SN^^tl. 

^/W4 4 1R, 4 4 1G, 4 4 1 B^ftai'TS^&S'J'^^ 
fj:h'r.W^^<^^^4 4 1K. 4 4 IG, 4 4 1B(Dm 

t) X ifSS^'^^/^4 4 1 R, 4 4 IG, 4 4 1BO^®<Sr 

[0 0 4 8] 13 4—0 6 ic*dI/>-c. ^m^MT^.Bxn. 

-/ h 4 (DTm^Wf htit—> ny^yr^y^ 4 
;65ffiv^^bi^rl>6o v'n 5/=i:7r ^-5 4 JwJ:oT5l#* 
^ibttySiy^Di/^.^!'^ IP^c^J^^^^fl. ±^y^ h:^^ 
K4 7 2lc^tte>tvfcia^U^c^i/^^na;ii^t^7-r h:^^ 
K4 7rt{CAi:>iZ^^x ^:=^:y h^b^t^i^c^2 U^^XTU 
^41 4*3J:t5{B3fe^«#T-4 1 5ra^iioTme>^ 
T^^ h;?tf^ K4 7 l(OSm^^P4 7 1 
Ad^^bmr^v^p v-s 4tcK^|^tt. 

^x6<, itb#ttJ^?nfc?&aJ^Mfi. T^>< h;«^>f K4 7 1 
(D^A^mmu4 7 1 B^^ibMS^-f h;^^ K4 7[^l;iA 
t). ^JiSia4 1 3rtiCA9iZiA/T-?fea^7>^^4 11^ 
?&aiU. CO^. 7^ K4 7*^f>mx> ^-^^/i-Jft 

ai^Airl^^lw. ^mm^:7r:^5S[zXoXmn.Q2 

1 2B*^^Sm^tt6o 

[0 0 4 9] 04IC4i5l^T. mU^&^CXn. WMS 

1 <D^;^ic»:tt <=>ti.fctti5«®^:7T V5 5 ibmy^^htix 
t^-So WjS5S^:7r 5(;iJ:oXir®fflI<o»^P 2D 



(8) 



13 



100 501 01. ia4. •0 5^C4ol^T. ^^^/i-->^y 
(D±gi5'&]^4 4 4±®icSlt)fttt^ttfc^^«7 1 1 

^a^^i^:x-/U7 1 4*5j:t;?WWr7r>'7 2d^ 

(c#5?^ai^i^^^^-r6o 20 
[0 0 5 1] \z— h^^^y"! 1 ^m^i^^^^ti^ 

hoXi^X\^\ >^7 1 2(Dl^l^a5(i. (SiE*^ 

^(D^m^t}\:ix-:>x. \i-hy<^y7 1 2<D-mm\c 

[0 0 5 21 C^-C. fc- h^M>^7 1 2(i. ^<0^m 

(D^mmm. wtm^(oy<^^(Dm^^\cxox. 
:^m^Mmxi^. tct^ft. mis (a) ioctu^ia 

[00531 013 (A) <^iJ^7:7|i, «ftt;55e:*c«itt 50 
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iHSQm a X • L e f f [W • m] 1 - 

fi. 5 0r^$tbXV>5o Le f f [m] fi. lai 

3 (B) ^^'?-<:7^^c*5l/^T. Aos&as 

«pis^$tb^as5>) s^^Le [m] . mm^ mm^^ 

XXJ^^&f)*^fft>ti^J:^''U^) S^^La [m] . Sc^SiS 
(JftaJ^n-SgP^M ^^i:hc [m] <i:Ufc^#. Jg^T 

Le f f = (Le-i-Lc) /'2H-La 

tlX\^^^ (013 (B) ,013 (A) <D^y:7 

{Cjo^/^X. (1) ^^3mm(DmF^Wi^^X;^ 
yiy=j.H^<D^mm\^XoXi7^ ryi!^fimf&^titi\::- h 
(2) (DUi^. ^mSinm(DmF^WiJ^^ 

xi:f7u-y^m^ti^-h^<^y'(om^. (3) 

fi. ^^3inm<^»SR1Si|^0^^-<7';d5ttL.o-S:$tbX?l^ 

h/^">f (4) (Dmn. ^^3mm(DmFiW}^(D 

/^^>^;6^jf bo^$tbX?i^^$tL/ciii5^ 1 - 5min(7:>M 
¥?^JKX-i//^-:/^«ix:yht- h/M:7'<^l&^. (5) 

Xm^^tltzM^ 1 . 2mm<Dm^^^X^/l-—':^^m 
^fct— h^M >^^7)a'&^•^n•?:tb^UXV^6o 
[0 0 5 41 :z(D^yy\^Xtii^^. }i- \^y<^y'(Dm^ 
:^Sa^x#5fctt 9 0° l;iig<5(tfc:;^;^K ft:^^tiai 

fiQm a X • L e f f < X# ^ C t f)*^^f)^^<0 

X% fc- h/<^:7'<^ADfRSfi5«rX#5fcitT:*r{cgaeb. 
fc. y^—hy<^':^<D^^ y^^?^ yi^=^^<D^mmxm 

fiQm a X • L e f f < X^ ^ ^ ^ ;6^5)^^^5o U 

:*ClR®^fiQma X • Le f f *5/Jx$ < /jr^ - ^ ^5^^^ 

[00 5 51 — 014 <r>^^v\%. 8!«*5g;*:satft 

i^fiQm a X • L e f f [W • m] Slttd^ t — 
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^<D^%ti^. 6 mm. 4 mm. 3 mm<D t — h^<-f 7'<^ 
max • Le f f ^^I'^^^C^ 1/ ^Cl 75'^5>?i»-^<^T% l^&mM 

ax • Le f f 5?>s>:#t^r.^dS5)-A^-5<o-c. KB;^^- 

[0 0 5 6] r.(DJ:5t^x •ffi>«^«^*J»r«-5PfJ-S<5v>r. 
ff. h/<^:/t:iJ:5ft:fe^^illfiQma X • L e f 
J: -S^fe^i^S 4 4 <o?fraiSb^^SL»lwT*# 5 J: 5 J^i^j^ 

5o 20 
[0 0 5 71 ^/W^^n^v^^— /^7 1 4(i. m^fi^BS 

?&ai^ttT^H;^^f>fR%«5 ztf)-x^ 6 ct 5 tcT^^ 6. 

1 4<0-:^<D®;6S|ft^BSiR"r^Pii^g»^^^«^t). 

-5 c ^ i:i o TPi^f^as5> t ^^^^ t (omm^-'^m t 

5o :*:^]5fe?i^^-e(i. -^/u^.r:^v?^-/W7 1 4 tcSEi" 
tESfcSJffifi. — *|^t;i@^$tL. -</u^zti^>?^-/P7 

1 4(CibMt^Klfeffl^3^7 1 4 A*5j;t/5I^SR5^7 1 4B 

7 1 4(7)Piifgi«a55>7 1 4 Alilfl. 7 1 Sid^ffilf^W- 

^t^tl. 5l«igP:»^7 1 4B(;i(i. -t<^i*^a*^&»^ 
i-'5ycJ6{c:7H' 1 4 C;6^@^$nri/>6o 40 

[0 0 5 8] 5^.C^/^^3i^v^^— /W7 1 4ti. 

l34*5j:t/^5tc^-rJ: 15:^1^^X4 6 tSNStP 

2 Fi:(DFHTJcgBg$ix. 1^:^X4 6 ^^A/T*>^n :y 
^iv'r V5 1 ^>:*rS3bTi>6o l*St:7r >7 2fl. -</u 

^ai^i^zr-/P7 1 4 tm^\=i 2F t(om\^m.m^ti. 

^/U^^^v^zi.— yW7 1 4:6^^S^^P 2 F--ro]?5^oX. 

^a.^v^^-/W7 1 4fi. PjJ^aS5)'7 1 4 Ad-S^l^V 
X4 6ffig(wiBH^iX,. %fRaS^7 1 4B3&5ttiS>^T V7 
2iiIJCffia$nTl^5<, 5l«iffl^i^7 1 4B 50 



[0 0 5 9] * :^M.^m^^T>(DVfm 

i^t^^mm 4 4^ -c^/i^ixa t . • RMi- X 

19s ?KS^'^^/^4 4 1. m^m4 4 2. :^b^J:t/^ 
^^C2^ -/^J^:?"!; XA4 4 3;65^^-r6o ^tte»<^3t^ 
^^44 1, 4 4 2, 4 4 3X*%^bfcfRfi:. ^ 1 5* 
H^tJ^WT-^'t-.i: ±giS-&J^4 4 4. Ta5-&J^4 

4 5. {^t^^*4 4 6. :^^i:U?{^^^aW4 4 7 ^^hUXS 
faS7 1 ol>Xt:~- h^^-r:/7 1 20?— 

ffifi9--^^sj-r6o **5. ±gp-&ai4 4 4. Tas-&j^4 

4 5. {^^fit4 4 6. J3j:Uf{^«Fa5«-4 4 7*i. T^^i^ 
B4 4 ^m^-r^ ^ ^ t>tw. ;*:^P^|C'»^lgteSi5«tO^ 
f!l^^t3ifli;tTl^-5o rr-e. ±95^0^4 4 4. TSi5-& 
m4 4 5. ^4^1*4 4 6. *5j:tJ?(^i^Si5$t4 4 7 (i. ± 

mi^tzxo\^. mem^(DM\^^um^hm^^t\^x\^^^ 

(DX\ ^^^m^4 4 1, 4 4 2, 4 4 37&>b<0^^a 
iftm^<ni:>tl^X^\^^J:D\ ^^^^441, 44 
2. 4 4 3F^t:ifS^^5S^^^^V>J: ^^^l^'.^^c ^-^"^ 

m&^<^^^4 4 l*5j:tJ5ffi3feffi4 4 2(;i^U T 
:fj^^h±:^\:^\^f)^oxmth. m^y<^/^4 4i:isxxJiU 
AtS 4 4 2 oj^ai • itit Srfir 9 o 
[0 0 6 01 fc— h^^-Y :7'7 1 2C0— «ffljt;i^f!jbfcS^ 
f^aS(^/ft^{-J:oT. t- h/NV:/7 1 2(7:)teiffifi!] 

■^UT. *$cfgi«7 1 3(?D^;5iK ^/V-^:n^v^zr-/U7 1 
4CD®IR9S^J-7 1 4 A{;iJ:!3 5RHZ^;h.6::^-e. ^^^^ 
§4 4;55?^a)iie7 0\-XoX}^m^tv^o 

[00 6 11 — ^/P^zc^v?^— /W7 1 4fi. iE^ffi 
««D;^^5ss^^5 C ^ J: !5 . ®fRiSlP5> 7 1 4 A-e^^eftiR 
-r'5<^^t>{^. ^^aS5>7 1 4 BXSa^*JttiiUXV>5o 
w(D^iag|55)'7 1 4BXfix >^>f :/7 1 4C{^J:'5jKc^ 
^. ttSffiVTi^7 2i;iJ:e?&aJ?^$C<^?*#ott^t:iJ:o 
X. }fim>^£^tl^o w^X. ttffi:7r>'7 2Jl. 135 
or— ^ 2 30®^p 2 3 i B;^^^ 

>^E3v^^:^'^ lF^lC?frai^^^ea5lLX*3l!). K^P2 

3 lB*3J:t5ttSK:7r>'7 2FBl{c-</u^3i^v?rL-/U7 
1 4;!>5g2B^tl.Xl^5w^X. -<yUf^:ii^>?zr— /U7 1 

4 00:7^:^7 1 4 Ct::?ftai^^:d^Bfc#oJt'bn5ct 51- 
/^oXV^-So -</l-^ai^v?^— /U7 1 4*JftaiUfc^. 
i^a^^H. ^i5fc:7r >^7 2lcJ:oXS^^P 2 F;?)>^^ 
a5^-S^^J^?i^'5c :i(DXoiC^ -<y^^zc^v?zr-/U7 l 
4 $r?&aJUfc:?ftai^^^. -rCt-S^P 2Fft^h^m^ 

[0 0 6 21 ±'^<DXofj::^mmmmi^Xtift. »i(OX 

bfm^^t^^^o :^mMmmx*a. %^mm.4A\^is\i^ 
X. ^-^^/i-jftai^Aisjit/^^^/^- :?'!^x^?ftai*D<o 
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[0 0 6 3] • XJ^?^Si^DX*Ji. t-h^^ 

>f ^7^7 1 2^*iJfl9b^cfS&^S3l;iJ:!9 7fe^3SS4 4cD?fra} 

(;i?ftai;«|5^T;t5J:9J-^cft?. ^^^^4 4 1, 44 2, 
4 4 3 (T^^feMbSrKih-C^ 60 

[0 0 6 4] ?^ai3^e7 0(;i:fel^T. -^/U^^i^ v?z:l - 10 
;V7 1 4^5pjffluyc(DX% Sk^S7 1 3^^M.-Ct- h 
^>V7'7 1 2(D<i.«W^ibS<lW(CK^-r6r ^;S|5T# 
X. 4 4 (^^^^S^^^r^-h /ii5-C# 

-60 ^?^t-^ -</U^ai^v?z:L— /U7 1 4 7 1 
4Bt;i. ?feai^^^Bfc#o*t^WSfc:7r>'7 2<SrSJtfc 
(O-e. --^/uf^^t^i^zr— /W7 1 4^ffiB#co^^{;iJ:eta 
Si^^lHlje-C^^o ^i'c. -^/U^^^v^rL— /U7 1 4 
<Dmi^^^7 1 4B|;i:7^^7 1 4C>^S*UTV>^75^ 

[0 0 6 5] ?^aii^e 7 0 m^U^ t t 20 

h/^'>r>^7 1 2^$gffiUTV>'6C>T% ^^3SS4 4*^ 
e>^/Uf^ai^e/aL— >r^7 1 4--<O^^Bj/65|R^<fir;tLx 

[0 0 6 6] g^M^$t-C*>^. _baS'&M4 4 4 . ras^ 
1^4 4 5. %WW4AQ. ^XXjm^%Pl4 47 S 
fR3K7 1 1 i:«r. ^g«*<7)Sv>«-<sfT*?g^bfc(^X% 
?gfg/^;^;/W4 4 1 . Uit^4 4 2. ^SilTJ^iJ^ ^ 
y^y^') Xi^4 4 3X^^U^c|gl<lr. fc— h 

/<>r:?^7 1 2i;i5&»j$^'5;i n^n^m^^m- ^ 

[0 0 6 7] ?^ai^®7 oi;i:joi/>x. 
;5»5^'5S:¥i^>'X4 6cr)i|iJ;^lc. W^S:7r 7 2iQ<J:U^ 

-</u^ai^v;?zr— /u7 1 4^ia«u t— h^M:/7i 

2{;icto-C7fe^i^e4 4(7)|S^<^^/^^3i^v^^— /W7 1 
4^X«<«^a! U-tl/>6(DT% *?&ai3SS7 0>^ffil> 
6 w ^ J;!*^:?'^ v?:,ii5^ ^ 1 (Di^Wj:mnm'W,i:^mz. 

X#5o ■^T'c. h^'^:7'7 1 2T-^^3^g4 4(7)^ 40 

^ft5tt-»< -</U^^^i^^— /1-7 1 4^7'P 

^ai^v?.x~/^7 1 4CO^S^^-^^*^i^S4 4i5 

[006 8] [^2 mmmmi S i e ib^ i 7 i;i 

li. *^§qcom2^j6j^^;&5^^iT.Ti/^^o :^m2mm 



5fe^a4 4<o?&ai^^<^/u • xA?ftip^Do^x* 

j^}^&7kD\c^\^'^x. 0 1 7 (c^i- J: 5 l-x -^/L-^oi^ 
v^:x-/u7 1 4i3j:tJ^Wi5K:7r :^7 2fi. K:^uvX4 

6^mAyXM\^mm:^tix\^^^o ctve>-</i-^^^v^^ 

"-/w7 1 4:fcJ:TJ^«iSfcr7r >'7 2605*>x Wi5fc>'r>^7 

2;«>SS^«P 2 FiS^tilgEg^ttTl^-So 1^ 1 6 {;i 

7jk^Xo\^> ^/U^ai^v^n.— /W7 1 4i5^-C^6x T 
/r— 2 lcoM®gI5 2 1 4{Cfi. M^c^pJ^^P 2 

— >^2 3l£ffi(OK^P 2 3 1 B(iK:ttibtuTV»il^o - 
ttflc>'r^^7 2{:iJ:oT. 2 KT^^oKMp 2 

<£r?&aiL. c<75m> if^&^^^m^i^2Ff)^hmmi.x 

[0 0 6 9] ;i(7)J:5^c^*:m2^tS?^IS{-*3V^-Ct>. M 
:ib^J:TJSflttS4 7 8 4r^^<b Ufc(0-C% SiS 

[0 0 7 0] fai^. i^w^n\^mtMmm\^w&^f\^^ 

mm^^mj^mxi-^. ^^is^mmr ocD^mm? 1 1^. 
^^mm4 4<D±^'^m4 4 4\z^^n^i^±ii*K mis 
{ZTjk-rxoi^. ^^mw4 4<DT^'^m4 4 ermizi^ 

t)WtTt>i:'^\ Z(DXo^j:m^. ^m^mmrilt 

^m&7 1 3 t^mm-r^^-^^<^'y7 1 2<Dm^^ 

maiiz^K t^:itf>'^X^^X^\:itit^(DX\ t-h 

/<^7'7 1 2 0*;^|^®i|iaQina x • L e f f ^J: «9 

>c#<x-#. ?ftai^S7 otcj:^^^3^g4 4<o?ftaia 

[00 7 11 tfrfE«-^iS?i^ffiXMi. 2^cDt-h/M:/ 
7 1 2^ffli>fc^5^ S:^ffi7 1 1 :isxrJMcm&7 13^ 
g^l^i"^ t- h^^-r :/7 1 2fi. i*xfeoXtJ:<. 
fc'5V^fi3;*:£Jl±XfeoTt>ctv\ fcfcU t-h^^W 

[0 0 7 2] -^/i^^oz^i^zi.— /u6o^faas5>i-^ftSJ?^^ 

uy=i':7 7^^^(OjM*L^'7r>'^^^^Xh^^\ ^^c. >^ 
r >fij^:^-f u t> ^ *t ^ j^^^ < . r V /j: V 

^ i<^)S^^p2F3a»irias-r'5w<bt;ij: 
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[007 3] ffria^ 1 MMMmx^n. ^t^^fi 44*. 
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* NOTICES * 

JPO cund NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooling system which is a cooling system which cools an optical element and is 
characterized by having the contact-carrying member in contact with said optical element, the 
conductive-heat member which leads the heat of said contact-carrying member to an other end side 
while an end side is connected to said contact-carrying member, and the cooler style which carries out 
forced cooling of the other end side of said conductive-heat member. 

[Claim 2] The endoergic part of the PeUier module which said cooler style is constituted in a cooling 
system according to claim 1 including the Peltier module using a Peltier effect, and performs endoergic 
is a cooling system characterized by connecting with the other end side of said conductive-heat member. 

[Claim 3] It is the cooling system characterized by having the fan who sprays cooling air on the exoergic 
part of said Peltier module with which said cooler style generates heat in a cooling system according to 
claim 2. 

[Claim 4] It is the cooling system characterized by being constituted including the fin by which said 
cooler style is connected to the other end side of said conductive-heat member in a cooling system 
according to claim 1, and the fan who sprays coohng air on said fm. 

[Claim 5] It is the coohng system characterized by performing heat transfer within said conductive-heat 
member when a refrigerant is held in the interior of the tubing concerned and said refrigerant circulates 
through the interior of tubing while said conductive-heat member is formed in the shape of tubing in a 
cooling system according to claim 1 to 4. 

[Claim 6] It is the cooling system characterized by forming said contact-carrying member from the 
ingredient with thermal conductivity higher than said optical element in a cooling system according to 
claim 1 to 5. 

[Claim 7] It is the cooling system characterized by said optical element being any one of a liquid crystal 
panel, a polarizing plate, a polarization beam sphtter, and light equipment at least in a cooling system 
according to claim 1 to 6. 

[Claim 8] The projector characterized by having the cooling system according to claim 1 to 7. 

[Claim 9] It is the projector characterized by arranging said cooler style in a projector according to claim 

8 in the side of a projection lens. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector equipped with a cooling system and this. 

[0002] 

[Background of the Invention] Conventionally, since the temperature of an optical element rises by 
transparency or reflection of light, the optical instrument which has two or more optical elements inside 
is equipped with the cooling system which cools an optical element. This cooling system is usually 
performing cooling by air cooling, and is equipped with the inhalation-of-air fan who inhales cooling air 
from the outside, and the ventilating fan which discharges to the exterior the cooling air which finished 
cooling an optical element. It is common that the duct for leading the inhaled cooling air to the basis of a 
predetermined optical element in such a cooling system is prepared. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in a cooling system which was mentioned above, 
it is cooling by spraying cooling air on an optical element. For this reason, since the optical element is 
mutually close, and cooling air cannot enter that clearance easily when the clearance between them is 
small, there is a problem that cooling effectiveness is bad and an optical element tends to deteriorate. 
[0004] Although it is possible to make [ many ] the amount of cooling air passing through the inside of 
an optical instrument, and to raise cooling effectiveness since such a problem is avoided, as for this, 
enlargement of an inhalation-of-air fan or a ventilating fan is required. There is a problem that it serves 
as a failure of a miniaturization of an optical instrument since enlargement of a fan leads to enlargement 
of the optical instrument itself. Moreover, in order to spray fresh cooling air on an optical element, a fan 
is installed near [ concerned ] the optical element and it is necessary to make it spray immediately the air 
adopted from the outside on an optical element, although it is possible to raise cooling effectiveness 
spraying the cooling air (cooling air with low temperature) freshest possible to an optical element 
cooling. However, since the tooth space for installing a fan must be made near the optical element and a 
fan cannot be stationed using free space, the degree of freedom of a design becomes low. 
[0005] The purpose of this invention is to offer the projector equipped with the cooling system and this 
which the miniaturization of the optical instrument equipped with the optical element concemed tends to 
plan while being able to make cooUng effectiveness of an optical element good. 
[0006] 

[Means for Solving the Problem] The cooling system of this invention is a cooling system which cools 
an optical element, and in order to attain the above-mentioned purpose, it is characterized by having the 
contact-carrying member in contact with said optical element, the conductive-heat member which leads 
the heat of said contact-carrying member to an other end side while an end side is connected to said 
contact-carrying member, and the cooler style which carries out forced cooling of the other end side of 
said conductive-heat member. 

[0007] what carries out point contact to the candidate for cooling as a contact-carrying member here ~ 
and since the amount of heat transfer from the candidate for cooling to a contact-carrying member 
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becomes [ the one where a touch area with the contact-canying member for cooling is larger ] large, 
although field contact is carried out, the direction is desirable [ although field contact is carried out, all 
are employable, but ], Moreover, various approaches, such as the approach of energizing and attaching 
in the direction approached mutually with an approach, a clip, etc. which are attached through holddown 
members, such as an approach of attaching a contact-carrying member through adhesives as an approach 
of attaching in the candidate for cooling, a method of carrying out fitting of each other and attaching 
him, and a screw, are employable. All of the conductive-heat member using the so-called heat 
conduction from which it is not accompanied by migration of the matter, but heat is transmitted in the 
inside of a conductive-heat member as a conductive-heat member, and the conductive-heat member 
using the so-called convective heat transfer which has a refrigerant inside and produces heat transfer 
with migration of the refrigerant concerned are employable. The thing equipped with heat dissipation 
means, such as what was equipped with refrigerant supply means, such as a fan who sprays a refrigerant 
on the other end side of a conductive-heat member, as a cooler style, and a fin which radiates heat by 
connecting with the other end side of a conductive-heat member, etc. is mentioned. 
[0008] According to this invention, the heat produced for cooling (optical element) by transparency, 
reflection, etc. of light moves a contact-carrying member and a conductive-heat member in order, tfiat 
heat energy is taken by the cooler style by the other end side of a conductive-heat member, and, thereby, 
the candidate for cooling is cooled. Since the optical element concerned can be cooled when heat moves 
to a contact-carrying member from an optical element, even when the clearance between the optical 
elements which approach mutually is small, if a contact-carrying member is attached in an end even if 
there are few optical elements, cooling of an optical element can be ensured now and degradation of an 
optical element can be prevented. Moreover, after leading the heat generated in the optical element to 
the location distant from the candidate for cooling by the conductive-heat member, it has cooled at 
cooler guard. For this reason, in the device equipped with the optical element (candidate for cooling), it 
is not necessary to install a cooler style in free space and to make the installation tooth space of a cooler 
style from drawing heat till the place of the cooler style concemed specially by the conductive-heat 
member. Therefore, while the degree of freedom of a design of a device increases, it can avoid that the 
cooling system conceming this invention serves as a failure of a miniaturization of a device, and 
becomes easy to attain the miniaturization of a device. 

[0009] The cooler style which consists of cooling systems of this invention as said cooler style including 
tiie Peltier module using a Peltier effect, or the cooler style constituted including the fan who sprays 
cooling air on the fm connected to the other end side of a conductive-heat member and said fin is 
employable. 

[0010] When the cooler style which consists of a Peltier module is adopted as a cooler style, the 
endoergic part of the Peltier module concemed is connected to the other end side of a conductive-heat 
member. In such a case, if a direct current is passed to the Peltier module, since the part (exoergic part) 
which generates heat, and the part (endoergic part) which absorbs heat will arise in the Peltier module, 
heat can be taken from a conductive-heat member by connecting the endoergic part of these to the other 
end side of a conductive-heat member. Thereby, the optical element which is a candidate for cooling can 
be cooled through a conductive-heat member. In the cooler style which consists of a Peltier module 
especially, if the fan who sprays cooling air on the exoergic part of the Peltier module is prepared, since 
an exoergic part can be cooled, the temperature rise of the exoergic part at the time of the Peltier module 
use can be prevented. Fxjrthermore, cooling effectiveness can be raised if the exoergic part of the Peltier 
module is equipped with a fin. 

[001 1] When the cooler style which consists of a fin and a fan is adopted as a cooler style, while, being 
able to carry out heat dissipation cooling of the other end side of a conductive-heat member with a fin on 
the other hand, the cooling effectiveness can be raised by the fan. Thereby, the optical element which is 
a candidate for cooling can be cooled through a conductive-heat member. In addition, the Peltier module 
or the fin may be arranged at a fan's inspired air flow path, and may be arranged at a fan's exhaust side, 
and even if arranged at any, it becomes possible [ spraying cooling air by the fan ]. 
[0012] While said conductive-heat member is formed in the shape of tubing at the cooling system of this 
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invention, when a refrigerant is held in the interior of the tubing concerned and said refrigerant 
circulates through the interior of tubing, it is desirable to perform heat transfer within said conductive- 
heat member. Thus, if the conductive-heat member using internal circulation of a refrigerant is adopted, 
since heat transfer within a conductive-heat member will be performed quickly, cooling effectiveness 
can be raised rather than the case where the conductive-heat member using heat conduction is adopted. 
[0013] In the cooling system of this invention, if being formed from the ingredient with thermal 
conductivity higher than said optical element, thus a contact-carrying member are formed from an 
ingredient with thermal conductivity higher than an optical element, since said contact-carrying member 
can miss quickly the heat generated in the optical element to a contact-carrying member, it can prevent 
that heat collects on an optical element, and can prevent degradation of an optical element. 
[0014] As for said optical element, in the cooling system of this invention, it is desirable that it is any 
one of a liquid crystal panel, a polarizing plate, a polarization beam splitter, and light equipment at least. 
Here, light equipment is equipped with the emitter which emits light, and the light equipment constituted 
as such light equipment including an emitter and the reflector which reflects the light from this emitter 
in an abbreviation one direction, for example is contained. Although the liquid crystal panel and 
polarizing plate which are a high optical element, a polarization beam splitter, and light equipment are 
cooled, if the calorific value by the absorption of light uses the cooling system concerning this invention 
with high cooling effectiveness especially, the usefulness of this invention is high. 
[0015] On the other hand, the projector of this invention is characterized by having either of the cooling 
systems mentioned above, in order to attain the above-mentioned purpose. According to this invention, 
the projector which does so the operation and effectiveness of a cooling system, and the same operation 
and effectiveness as abbreviation which were mentioned above is enjoyable. Moreover, if the cooling 
system mentioned above is used, while being able to make the miniaturization of the projector 
concerned easy to attain, the optical element inside a projector can be cooled certainly and the life of a 
projector can be lengthened. 

[0016] As for said cooler style, in the projector of this invention, being arranged in the side of a 
projection lens is desirable. In the projection lens which traces an optical image toward the front from 
back, since two or more optical elements to which even the projection lens concerned leads light are 
usually arranged at the back side of a projection lens, in the side of a projection lens, an optical element 
etc. is not arranged but free space tends [ comparatively ] to produce them. When arranging the cooler 
style using the free space of such the projection lens side and the cooling system concerning this 
invention is adopted as a projector, the large design change inside a projector etc. can be made 
unnecessary. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[The 1st operation gestalt] 

The [main configurations of 1 . projector] The whole perspective view, drawing 3 , or drawing 5 as 
which the whole perspective view which looked at the projector 1 which drawing 1 requires for the 1st 
operation gestalt of this invention from the upper part, and drawing 2 regarded the projector 1 from the 
lower part is the perspective view showing the interior of a projector 1 . Drawing which drawing where 
drawing 3 removed the upper case 21 of a projector 1 from the condition of drawing 1 , and drawing 4 
removed the up shielding plate 81, the driver board 90, and the upper light guide 472 from the condition 
of drawing 3 , and was concretely seen from the back side, and drawing 5 are drawings which removed 
the optical unit 4 from the condition of drawing 4 . About these components 4, 21, 81, and 90,472 that 
constitute a projector, it explains in fiiU detail below. 

[0018] The projector 1 is equipped with the sheathing case 2 of a whole abbreviation rectangular 

parallelepiped configuration in drawing 1 and drawing 2 . The sheathing case 2 consists of an upper case 
21 made into the product made of resin, respectively, a lower case 23, and interface covering 22. The 
interface covering 22 is arranged at the tooth-back side of a projector 1 . 

[0019] The upper case 21 is constituted including the top-face section 21 1 which constitutes the top 



http ://www4. ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



7/13/2005 



JP,2003-057754,A [DETAILED DESCRIPTION] 



Page 4 of 13 



panel of a projector 1, a front face, and a side face, respectively, the front section 214, and a lateral 
portion 212. The lamp cover 24 as a covering device inserts in the front side of the top-face section 211, 
it is prepared removable by the formula, and actuation switch section 24A as an actuation switch which 
cancels the lock of a lamp cover 24 by operating it is prepared in the location distant from the lamp 
cover 24. Moreover, in the upper case 21, it apphes to the front section 214 from the top-face section 
211, and notch 21 A is formed in the side of a lamp cover 24. From this notch 21 A, some projection 
lenses 46 arranged to the sheathing case 2 interior are outside exposed. Here, the projection lens 46 is 
arranged at notch 21 A, after the top-face part has been exposed, and it can perform now zoom actuation 
of the projection lens 46 and focal actuation manually through a lever. Furthermore, in the top-face 
section 21 1 of an upper case 21, the control panel 25 is formed in the back side of notch 21 A. 
[0020] The lower case 23 is constituted including the bottom surface part 23 1 which constitutes the base 
of a projector 1, a side face, and a tooth back, respectively, a lateral portion 232, and the tooth-back 
section 233. The 1st posture adjustment device 27 in which adjust the inclination in the cross direction 
of a projector 1, and alignment of a projection image is performed is formed in the front side of the 
bottom surface part 231. Moreover, although the 2nd posture adjustment device 28 in which the 
inclination of the projector 1 in the longitudinal direction which carries out an abbreviation rectangular 
cross with a cross direction is adjusted is formed in one comer by the side of bottom surface part 231 
back and a location cannot be adjusted to the comer of another side, rear foot 23 1 A corresponding to the 
2nd posture adjustment device 28 is prepared. Furthermore, inlet 23 IB of coohng air is prepared in the 
bottom surface part 231. Attachment section 232A for attaching the handle 29 of a KO typeface, 
enabling free rotation is prepared in one lateral portion 232. 

[0021] Exhaust-port 2E is prepared in the near opposite side where the projection lens 46 (notch 21 A) 
was formed in the front-face side of such a sheathing case 2. This exhaust-port 2E is formed by notching 
of an upper case 21 and the lower case 23 being carried out, respectively, and the safety guard 26 is 
attached in concemed exhaust-port 2E. In a safety guard 26, the blade 261 of two or more sheets is 
formed, and the exhaust air discharged by these blades 261 from exhaust-port 2E flows from the 
drawing 1 Nakamigi side to it to the left lateral (direction which escapes from the projection lens 46). 
Ranging over the upper case 21 and the lower case 23, exhaust-port 2F are prepared in the location 
equivalent to the side of the projection lens 46 at one side-face side (side- face [ in which arrangement of 
the projection lens 46 was carried out soon ] side) of the sheathing case 2. These exhaust-port 2F are 
formed by notching of the lateral portion 212 of an upper case 21 and the lateral portion 232 of the lower 
case 23 being carried out, respectively, and the safety guard 60 is attached in the exhaust-port 2F 
concemed. In a safety guard 60, the blade 61 of two or more sheets is formed, and the exhaust air 
discharged from exhaust-port 2F flows from the back side in drawing 1 toward a near side by these 
blades 61 to it. It can prevent that exhaust air asks by this those who are present in the side of a projector 
1. 

[0022] Side foot 2 A ( drawing 2 ) used as the guide peg at the time of turning a handle 29 up and 
standing a projector 1 to the side-face side (side-face [ in which a handle 29 is not formed ] side) of 
another side of the sheathing case 2 at each lateral portion 212,232 of an upper case 21 and the lower 
case 23 is prepared. Moreover, interface section 2B which consists of a crevice over the tooth-back 
section 233 of the interface covering 22 and the lower case 23 is prepared in the tooth-back side of the 
sheathing case 2, and the interface substrate of illustration abbreviation with which various connectors 
were mounted is arranged at the interior side of this interface section 2B. Moreover, ranging over the 
tooth-back section 233 of the interface covering 22 and the lower case 23, loudspeaker hole 2C and inlet 
2D are prepared in the right-and-left both sides of interface section 2B. 

[0023] On the other hand, as shown in drawing 4 , the power supply unit 3 arranged at the drawing 
Nakamigi side and the optical unit 4 of the flat-surface abbreviation U typeface which was missing from 
left-hand side and has been arranged from the center of a drawing omission are held in the interior of the 
sheathing case 2. The power supply unit 3 consists of a power source 3 1 and a lamp drive circuit 
(ballast) 32 arranged in the side of a power source 31. A power source 3 1 supplies the power supplied 
through the power cable to the lamp drive circuit 32, the driver board 90 ( drawing 3 ), etc., and is 
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equipped with the inlet connector 33 ( drawing 2 ) in which said power cable is inserted. The lamp drive 
circuit 32 supplies power to the light source lamp 4 11 of the optical unit 4, is arranged at about 413 light 
equipment of the optical unit 4, and is electrically connected with the light source lamp 411. Such a 
lamp drive circuit 32 is wired by the substrate which is not illustrated, for example. These power sources 
3 1 and the lamp drive circuit 32 have been arranged together with abbreviation parallel, and such 
occupancy space has extended toward back from the front of a projector 1. Moreover, the power source 
31 and the lamp drive circuit 32 are covered with the shielding plate 82 for power sources and the 
shielding plate 83 for lamp drive circuits which consist of a metal plate, respectively, thereby ~ the 
electromagnetism from a power source 3 1 or the lamp drive circuit 32 to the exterior - the leakage of a 
noise is prevented. 

[0024] As shown in drawing 4 , drawing 6 , and drawing 7 , the optical unit 4 is a unit which processes 
optically the flux of light by which outgoing radiation was carried out from the hght source lamp 411, 
and forms the optical image corresponding to image information, and is equipped with the integrator 
illumination-light study system 41, the color separation optical system 42, the relay optical system 43, 
optical equipment 44, and the projection lens 46 as projection optical system. 

[0025] These power supply units 3 and the optical unit 4 are covered with the unit 3 concerned, the up 
shielding plate 81 ( drawing 3 ) arranged in the 4 upper part and the unit 3 concemed, and the lower 
shielding plate 84 ( drawing 5 ) arranged at the 4 lower part, this - the electromagnetism from a power 
supply unit 3 or driver board 90 grade to the exterior - the leakage of a noise is prevented. 
[0026] [Detailed configuration of 2. optical system] In drawing 4 and drawing 7 the integrator 
illumination-light study system 41 It is the optical system for illuminating mostly the image formation 
field of the liquid crystal panel 441 (it is indicated as Hquid crystal panels 44 IR, 44 IG, and 44 IB for 
every colored light of red, green, and blue, respectively) of three sheets which constitutes optical 
equipment 44 to homogeneity. Light equipment 413, It has the 1st lens array 418, the 2nd lens array 
414, the polarization sensing element 415, the 1st condensing lens 416, the reflective mirror 424, and the 
2nd condensing lens 419. 

[0027] Light equipment 413 has the reflector 412 which reflects the synchrotron orbital radiation by 
which outgoing radiation was carried out from the light source lamp 411 and this light source lamp 411 
as the radiation light source which carries out outgoing radiation of the beam of light of a radial among 
these. As a Hght source lamp 41 1, a halogen lamp, a metal halide lamp, or a high-pressure mercury lamp 
is used in many cases. The parabohc mirror is used as a reflector 412. An ellipsoid mirror may be used 
with an parallel-ized lens (concave lens) besides a parabolic mirror. 

[0028] The 1st lens array 418 has the configuration with which the small lens which sees from an optical 
axis and has a rectangle-like profile mostly was arranged in the shape of a matrix. Each smallness lens is 
dividing into two or more partial flux of lights the flux of Ught by which outgoing radiation is carried 
out from the light source lamp 41 1. The profile configuration of each smallness lens is set up so that an 
analog may be mostly made with the configuration of the image formation field of a liquid crystal panel 
441. For example, if the aspect ratio (ratio of the dimension of width and length) of the image formation 
field of a Uquid crystal panel 441 is 4:3, the aspect ratio of each smalhiess lens will also be set as 4:3. 
[0029] The 2nd lens array 414 has the same configuration as the 1st lens array 418 and abbreviation, and 
has the configuration with which the small lens was arranged in the shape of a matrix. This 2nd lens 
array 414 has the fimction to which image formation of the image of each smallness lens of the 1st lens 
array 418 is carried out on a liquid crystal panel 441 with the 1st condensing lens 416 and the 2nd 
condensing lens 419. 

[0030] While the polarization sensing element 415 is arranged between the 2nd lens array 414 and the 
1st condensing lens 416, unitization of it is carried out to the 2nd lens array 414 by one. Such a 
polarization sensing element 415 changes the light from the 2nd lens array 414 into one kind of 
polarization light, and, thereby, the use effectiveness of the light in optical equipment 44 is raised. 
[0031] Concretely, finally it is mostly superimposed on each partial light changed into one kind of 
polarization light by the polarization sensing element 415 with the 1st condensing lens 416 and the 2nd 
condensing lens 419 on the liquid crystal panels 44 IR and 44 IG of optical equipment 44, and 44 IB. the 
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light from the light source lamp 41 1 which emits a random polarization Hght of other types in the 
projector 1 (optical equipment 44) of this operation gestalt using the liquid crystal panel 441 of the type 
which modulates polarization light since only one kind of polarization light can be used - one half is not 
used mostly. Then, by using the polarization sensing element 415, all the outgoing radiation light from 
the light source lamp 41 1 is changed into one kind of polarization light, and the use effectiveness of the 
light in optical equipment 44 is raised. In addition, such a polarization sensing element 415 is introduced 
to JP,8-304739,A. 

[0032] The color separation optical system 42 is equipped with two dichroic mirrors 421,422 and the 
reflective mirrors 423, and has the ftmction to divide into the colored light of three colors of red, green, 
and blue two or more partial flux of lights by which outgoing radiation was carried out from the 
integrator illumination-light study system 41 with dichroic mirrors 421 and 422. 
[0033] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, and 
the reflective mirrors 432 and 434, and has the ftmction to draw the colored hght separated by the color 
separation optical system 42, and blue glow to liquid crystal panel 44 IB. 

[0034] Under the present circumstances, in the dichroic mirror 421 of the color separation optical system 
42, while the blue glow component and green light component of the flux of light by which outgoing 
radiation was carried out from the integrator illumination-Ught study system 41 penetrate, the amount of 
red Mitsunari reflects. It reflects by the reflective mirror 423 and the red light reflected with the dichroic 
mirror 421 reaches liquid crystal panel 44 IR for red through the field lens 417. This field lens 417 
changes into the parallel flux of light each partial flux of light by which outgoing radiation was carried 
out from the 2nd lens array 414 to that medial axis (chief ray). The same is said of the field lens 417 
prepared in the optical incidence side of other liquid crystal panels 44 IG and 441 B. 
[0035] Among the blue glow and green light which penetrated the dichroic mirror 421, it reflects with a 
dichroic mirror 422 and green light amounts to liquid crystal panel 44 IG for green through the field lens 
417. On the other hand, blue glow penetrates a dichroic mirror 422, passes along the relay optical 
system 43, and reaches liquid crystal panel 44 IB for blue glow through the field lens 417 fiirther. In 
addition, since the optical-path-length halflDcak of other colored light also has the long die length of the 
optical path of blue glow, ttie relay optical system 43 is used for blue glow for preventing decline in the 
use effectiveness of the light by diffiision of light etc. That is, it is for telling the partial flux of light 
which carried out incidence to the incidence side lens 431 to the field lens 417 as it is. 
[0036] Optical equipment 44 is equipped with the liquid crystal panels 441R, 441G, and 441B used as 
the li^t modulation equipment of three sheets, and tiie cross dichroic prism 443 as color composition 
optical system. Using poly-Si TFT as a switching element, each colored light separated by the color 
separation optical system 42 is modulated according to image information with the polarizing plate 442 
in a liquid crystal panel [ of these three sheets ]R [ 441 ], 441G, and 44 IB, such flux of light incidence, 
and outgoing radiation side, and liquid crystal panels 441R, 441G, and 44 IB form an optical image, 
[0037] The cross dichroic prism 443 compounds the image by which outgoing radiation was carried out 
from the liquid crystal panels 44 IR, 44 IG, and 44 IB of three sheets and which was modulated for every 
colored light, and forms a color picture. In addition, the dielectric multilayers which reflect red light, and 
the dielectric multilayers which reflect blue glow are formed in the cross dichroic prism 443 in the shape 
of an abbreviation X character in accordance with the interface of four rectangular prisms, and three 
colored light is compounded by these dielectric multilayers. And outgoing radiation of the color picture 
compounded by prism 443 is carried out from the projection lens 46, and expansion projection is carried 
out on a screen. 

[0038] Each optical system 41-44 explained above is held in the Hght guide 47 as a case made of 
synthetic resin, as shown in drawing 4 R> 4 and drawing 6 . this light guide 47 the above-mentioned - 
- each ~ it consists of a bottom light guide 471 in which the slot which inserts optic 414-419,421- 
423,431-434 in a slide type from the upper part was established, respectively, and an upper light guide 
472 of the shape of a Ud which blockades the opening side of the upper part of the bottom light guide 
471. Moreover, light equipment 413 is held and the projection lens 46 is being fixed to the other end 
side through the head section 49 at the end side of the light guide 47 of the letter of the flat-surface 
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abbreviation for U characters. In addition, the optical equipment 44 which consists of liquid crystal 
panels 44 IR, 44 IG, and 44 IB and a cross dichroic prism 443 is being fixed to the head section 49 
besides the projection lens 46. 

[0039] [The structure of 3. optical equipment and attachment structure to a light guide] The structure of 
optical equipment 44 is explained below. In drawing 8 and drawing 9 optical equipment 44 Liquid 
crystal panels 44 IR, 44 IG, and 44 IB, The cross dichroic prism 443, and the up plinth 444 and the lower 
plinth 445 fixed to the vertical side (end face of the pair which carries out an abbreviation rectangular 
cross with a flux of light incidence end face) of the cross dichroic prism 443, respectively, It is 
constituted including the maintenance fi-ame 446 which holds each Uquid crystal panels 441R, 441G, 
and 44 IB within the limit, and the attachment component 447 which is attached in the up plinth 444 and 
the lower plinth 445, and holds the maintenance fi-ame 446. In addition, in drawing 8 and drawing 9 , it 
represents among three Hquid crystal panels 441 (44 IR, 44 IG, 44 IB), only liquid crystal panel 44 IG are 
illustrated, and illustration of other liquid crystal panels 441R and 441B is omitted. Here, the up pUnth 
444, the lower plinth 445, the maintenance frame 446, and the attachment component 447 are formed 
with the ingredient with the high thermal conductivity of a Magnesium alloy, aluminum, copper, etc. 
[0040] The up plinth 444 and the lower plinth 445 are being fixed to vertical both sides of the cross 
dichroic prism 443, a periphery configuration is larger than the cross dichroic prism 443 a little, and the 
side face has projected from the side face of the cross dichroic prism 443. Moreover, Crevices 444 A and 
445 A are formed in the side face of the up plinth 444 and the lower plinth 445 over the verge of the 
upper and lower sides which counter, and tools, such as a driver, can be inserted now between the 
attachment components 447, the up plinths 444, and the lower plinths 445 by which adhesion 
immobilization is carried out. Furthermore, four attachment sections 444B for fixing the unified optical 
equipment 44 to the bottom light guide 471 was prepared in the four comers of the up plinth 444, 
respectively, and each attachment section 444B is projected from the up plinth 444 to the side. 
[0041] Four mounting hole 446 A for attaching in an attachment component 447 is formed in four 
comers of the maintenance frame 446. A light-shielding film (illustration abbreviation) is prepared in 
the field by the side of the flux of light outgoing radiation of the maintenance frame 446, this prevents 
reflecting fiirther the reflected Ught from the cross dichroic prism 443 in the cross dichroic prism 443 
side, and he is trying to prevent the fall of the contrast by the stray light. 

[0042] An attachment component 447 holds and fixes the maintenance frame 446 at the cross dichroic 
prism 443, and is equipped with frame 447 A and four pin 447B which protruded on the four comers of 
this frame 447 A. With the field where pin 447B of an attachment component 447 protraded, as opening 
of frame 447 A is enclosed in the field of the opposite side, or the same field, crevice 447C is formed in 
it, and the polarizing plate 442 is being pasted up and fixed so that it may be engaged at the crevice 
447C concemed. The Hght-shielding film (illustration abbreviation) is prepared in the field by the side 
of the flux of Ught outgoing radiation of frame 447A like the maintenance frame 446. Such an 
attachment component 447 holds the maintenance frame 446 by the tip of pin 44 7B being inserted in 
mounting hole 446A of the maintenance frame 446. Moreover, an attachment component 447 is in the 
condition over each crevices 444A and 445A of the condition over the up plinth 444 and the lower 
plinth 445, the up plinth 444, and the lower plinth 445, and is being pasted up and fixed by the up plinth 
444 and the lower plinth 445. 

[0043] In drawing 10 , four attachment sections 444B of the up plinth 444 is fixed to the four attachment 
sections 473 of the bottom light guide 471, respectively, and the optical equipment 44 which consists of 
such a liquid crystal panel 441 and a cross dichroic prism 443 is attached in the bottom Ught guide 471. 
abbreviation which the four attachment sections 473 of the bottom light guide 471 followed covering the 
abbreviation vertical direction of the bottom light guide 471, respectively it is prepared in the four 
boss section 476 pillar-shaped upper parts. In addition, these four boss sections 476 are arranged 
respectively corresponding to arrangement of the four attachment sections 473 of optical equipment 44. 
Two attachment sections 444B arranged on the abbreviation diagonal line among four attachment 
sections 444B of optical equipment 44 is attached by fittmg being carried out to the attachment section 
473 of the bottom light guide 471. The remaining two attachment sections 444B of optical equipment 44 
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is attached by a screw stop being carried out to the attachment section 473 of the bottom light guide 471 . 
Thus, in the condition that attachment section 444B of the up plinth 444 was attached in the attachment 
section 473 of the bottom light guide 471, Uquid crystal panels 44 IR, 44 IG, and 44 IB and the cross 
dichroic prism 443 will be made into the condition of having been hung by the lower part of the up 
plinth 444, and will be held in a light guide 47 in the condition of having floated slightly from the base 
of the bottom light guide 47 L 

[0044] Here, in the upper light guide 472, as shown in drawing 1 1 , opening 472A is formed in the part 
[ / above the installation location of optical equipment 44 ]. The attachment section 473 of the bottom 
light guide 471 is exposed outside by this opening 472 A. Thereby, even if optical equipment 44 is in the 
condition that the bottom light guide 471 and the upper light guide 472 were fixed mutually, attachment 
section 444B of optical equipment 44 can be detached [ equipment ] and attached in the attachment 
section 473 of the bottom Hght guide 471. Namely, optical equipment 44 can be detached and attached 
now to a light guide 47. 

[0045] [4. cooling structure] In the projector 1 of this operation gestalt, it has the panel cooling system A 
which mainly cools Uquid crystal panels 441R, 441G, and 441B, the light source cooling system B 
which mainly cools light equipment 413, the power-source cooling system C which mainly cools a 
power source 31, and the panel prism cooling system D which has a cooling system 70. 
[0046] In drawing 2 , drawing 4 , and drawing 5 , the sirocco fan 51 arranged at the drawing 4 Nakamigi 
side of the projection lens 46 is used by the panel cooling system A. The cooling air attracted from inlet 
23 IB at the bottom is drawn to the lower part of optical equipment 44 through a duct 56 ( drawing 5 ) 
with a sirocco fan 51. Here, in the base and duct 56 of the bottom light guide 471, Openings 47 IC and 
56A are formed in the location corresponding to the lower part of each liquid crystal panel 441 of optical 
equipment 44, respectively. Thereby, the polarizing plate 442 arranged at the liquid crystal panelR 
[ 441 ], 441G, and 441B and this optical incidence, and outgoing radiation side is cooled by the cooling 
air attracted with the sirocco fan 51. In addition, piece of** top 478 A (a total of six sheets) of the pair 
which the tabular straightening vane 478 of a flat-surface abbreviation triangle was formed in the 
inferior surface of tongue of the bottom light guide 471, and was prepared in the straightening vane 478 
projects in an upper part side from opening 471C. However, in drawing 1 1 , the two-dot chain line has 
shown piece of** top 478A. The flow of the cooling air for cooling liquid crystal panels 441R, 441G, 
and 44 IB and a polarizing plate 442 is prepared upwards from a lower part by such piece of** top 
478A. 

[0047] The cooling air of the panel cooling system A is carried out in this way, after it turns liquid 
crystal panels 44 IR, 44 IG, and 44 IB to the upper part from a lower part and cools, is brought near by 
the axial flow ventilating-fan 53 side of a front comer, cooUng the inferior surface of tongue of the 
driver board 90 ( drawing 3 R> 3), and is exhausted from exhaust-port 212B by the side of a front face. 
Here, the cooling air by the panel cooling system A is that the front face of not only the role that cools 
Uquid crystal panels 44 IR, 441 G, and 44 IB but the liquid crystal panels 44 IR, 44 IG, and 44 IB is 
sprayed, and it also has the role which blows away the dust adhering to a panel front face etc. Since 
clarification of the front face of liquid crystal panels 441R, 441G, and 441B can always be carried out 
according to the panel cooling system A, in a projector 1, the optical image of the stable image quality 
can be traced on a screen etc. 

[0048] In drawing 4 - drawing 6 , the sirocco fan 54 prepared in the inferior surface of tongue of the 
optical unit 4 is used by the light source cooling system B. After the cooling air in the projector 1 which 
was able to be drawn near with the sirocco fan 54 enters in a light guide 47 and cools these through 
between the 2nd lens array 414 by which unitization was carried out, and the polarization sensing 
element 415 from opening which was prepared in the upper light guide 472 and which is not illustrated, 
it comes out of exhaust side opening 471 A of the bottom light guide 471, and is attracted and breathed 
out by this sirocco fan 54. The breathed-out cooling air enters in a light guide 47 again from inspired air 
flow path opening 47 IB of the bottom light guide 471, enters in Ught equipment 413, cools the hght 
source lamp 41 1, comes out of a light guide 47 after this, and is exhausted from exhaust-port 212B with 
the axial flow ventilating fan 53 like the panel cooling system A. 
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[0049] In drawing 4 , the axial flow inhalation-of-air fan 55 prepared behind the power source 31 is used 
by the power-source cooling system C. After the cooling air attracted from inlet 2D by the side of a 
tooth back by the axial flow inhalation-of-air fan 55 cools a power source 31 and the lamp drive circuit 
32, it is exhausted from exhaust-port 212B with the axial flow ventilating fan 53 like other cooling 
systems A and B. 

[0050] In drawing 1 , drawdng 4 , and drawing 5 , by the panel prism cooling system D, as mentioned 
above, the cooHng system 70 is used. This cooling system 70 is equipped with the body 71 of a cooling 
system attached in optical equipment 44, and the axial flow fan 72 arranged on the left-hand side of [ in 
drawing 4 ] the projection lens 46. The body 71 of a cooling system is constituted including the heat 
sink 713 by which the other end of each heat pipe 712 was connected with the heat-receiving plate 71 1 
attached in up plinth 444 top face of optical equipment 44, and two heat pipes 712 as a conductive-heat 
member by which the end was connected to the heat-receiving plate 711, respectively, and the Peltier 
module 714 with which this heat sink 713 was attached, as shown also in drawing 8 . Among these, the 
heat-receiving plate 71 1 and the heat sink 713 are formed v^th the ingredient with the high thermal 
conductivity of a Magnesium alloy, aluminum, copper, etc. In addition, the Peltier module 714 and an 
axial flow fan 72 constitute the cooler style concerning this invention. 

[0051] A heat pipe 712 is formed in the shape of tubing, and this tubing is formed from the ingredient 
with the high thermal conductivity of copper, a copper alloy, etc. The cross-section configuration of 
tubing may have the shape of an approximate circle configuration and a square, and may be a letter of 
the abbreviation for I characters which crushed tubing and was made flat. The interior of tubing of a heat 
pipe 712 is made into a low voltage condition (abbreviation vacua), and refiigerants (working fluid), 
such as water, a chlorofluorocarbon-replacing material, and alcohol, are held in the interior concerned, 
moreover - forming in the inner skin of tubing the countless slot (groove) which sticks a mesh-like 
metal network or meets the longitudinal direction of tubing **** — etc. - the so-called wick (capillary 
tube structure) is formed by carrying out. In the heat pipe 712 which has such a configxu-ation, if an end 
side is heated, an intemal refiigerant evaporates, and the generated steam will pass along the center of 
abbreviation inside tubing, and will move to an other end side. Here, if the other end side of a heat pipe 
712 is cooled from the outside, the steam which moved to the other end side will be condensed, and will 
emit the latent heat. The condensed refrigerant comes to return to the end side of a heat pipe 712 
according to the capillary tube force of the wick of tubing inner skin. And in the end side of a heat pipe 
712, a refrigerant is heated again and evaporates. A lot of heat can be moved now by repeating this 
process. 

[0052] Here, with the class of wick of the inner skin, the magnitude of the outer diameter (bore) of 
tubing, its service temperature, the inclination of the pipe at the time of installation, etc., since the 
amounts of heat transport differ, a heat pipe 712 needs to determine a class, an installation posture, etc. 
of a heat pipe in consideration of these. Concretely, with this operation gestalt, a class, an installation 
posture, etc. of a heat pipe are determined, for example based on each graph of drawing 13 (A) and 
drawing 1414 . 

[0053] As for the graph of dravying 13 (A), an axis of ordinate expresses amount Qmax-LeflF of the 
maximum heat transport [W-m], and the axis of abscissa expresses angle-of-inclination [ of a heat pipe ] 
whenever alpha [**]. In addition, service temperature Tw (that is, whenever [ stoving temperature / 
which heats the end of a heat pipe ]) is made into 50 degrees C. As shown in drawing 13 R> 3 (B), in a 
heat pipe, heating unit (part heated) die length is expressed with the following formulas, when Le [m] 
and heat insulation section (part into which heating and cooling are not performed) die length are set to 
La [m] and Leff [m] sets radiator (part cooled) die length to Lc [m]. 

alpha is caudad considered [ radiator ] as whenever [ from the horizontal plane in the condition of 
having arranged up / angle-of-inclination ] m the heating unit whenever [ Leff=(Le+Lc)/2+La and angle- 
of-inclination / of a pipe ] (refer to drawing 13 (B)). In the graph of drawing 13 (A) the line of (1) When 
it is the heat pipe in which the wick was formed with the mesh-like metal network by the shape of a 
cylmdrical shape with an outer diameter of 3mm, the line of (2) In the case of the heat pipe equipped 
with the groove by the shape of a cylindrical shape with an outer diameter of 3mm, the line of (3) The 
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heat pipe case equipped with the groove in the flat configuration with a height of 2nun where the 
approximately cylindrical pipe with an outer diameter of 3mm was crushed and formed the line of (4) In 
the case of the heat pipe equipped with the groove in the flat configuration with a height of 1.5mm 
where the approximately cylindrical pipe with an outer diameter of 3nma was crushed and formed, the 
line of (5) The case of the heat pipe equipped with the groove in the flat configuration with a height of 
1.2mm where the approximately cylindrical pipe with an outer diameter of 3mm was crushed and 
formed is shown, respectively. 

[0054] It is more desirable to have arranged the heating unit of a heat pipe as caudad as possible, and to 
have arranged the radiator up as much as possible, since it turns out that the direction which brought 
alpha close to 90 degrees as much as possible whenever [ angle-of-inclination / of a heat pipe ] can 
enlarge amount Qmax-Leff of the maximum heat transport according to this graph. Moreover, it tums 
out that the direction which formed the wick of a heat pipe with the mesh-like metal network can make 
amount Qmax-Leff of the maximum heat transport larger than the case where it forms by the groove. 
However, when forming a wick with a mesh-Uke metal network, since a metal network will be stuck on 
tubing inner skin, in a heat pipe, it becomes difficult to crush an approximately cylindrical pipe and to 
form in a flat configuration. On the other hand, since a direct groove is formed in tubing inner skin when 
forming a wick by the groove, it is easy to form a heat pipe in a flat configuration. Therefore, it is 
desirable to adopt the heat pipe with which the wick was formed of the groove from the problem of an 
installation tooth space, when it is more desirable for the configuration of a heat pipe to be a flat 
configuration. Furthermore, since it tums out that amount Qmax-Leff of the maximum heat transport 
becomes small the more the more the height dimension becomes small in the case of the heat pipe of a 
flat configuration, when a certain amount of allowances are in an installation tooth space, it is desirable 
to adopt the heat pipe which has the configuration where it is near in the shape of a cylindrical shape. 
[0055] On the other hand, as for the graph of drawing 14 , an axis of ordinate expresses amount Qmax- 
Leff of the maximum heat transport [W-m], the axis of abscissa expresses the service temperature Tw of 
a heat pipe [**], and, as for each line, the outer diameter of tubing shows the case of a heat pipe (6mm, 
4mm, and 3mm). In addition, other conditions are made into abbreviation identitas, and each heat pipe 
with which outer diameters differ is a cylindrical shape-like, is a heat pipe with which the wick was 
formed of the groove, and let alpha be zero [**] whenever [ angle-of-inclination / of a pipe ]. Since it 
tums out that amount Qmax-Leff of the maximum heat transport is larger as service temperature Tw is 
high according to this graph, it is desirable to choose the class of heat pipe according to the calorific 
value of the optical equipment 44 cooled with a cooling system 70 etc. Moreover, since it tums out that 
amount Qmax-Leff of the maximum heat transport is larger as the outer diameter of tubing is large, 
when a certain amount of allowances are in an installation tooth space, it is desirable to adopt a heat pipe 
as much as possible with a large tube outer diameter. 

[0056] Thus, since amount Qmax-Leff of the maximum heat transport by the heat pipe can be made into 
a large value, it comes to be able to make good cooling effectiveness of the optical equipment 44 by the 
cooling system 70, if the class of heat pipe, a tube outer diameter, die length, a posture, etc. are 
determined based on various decision ingredients. 

[0057] The Peltier module 714 has two or more junction pairs which joined and constituted the p type 
semiconductor and the n type semiconductor fi-om a piece of a metal although illustration was omitted, 
and the junction pair of these plurahty is electrically connected to the serial. In this junction pair, if a 
direct current is passed fi-om an n type semiconductor to a p type semiconductor, the piece of a metal can 
be cooled and heat can be taken from a perimeter. Conversely, if a direct current is passed from a p type 
semiconductor to an n type semiconductor, the piece of a metal can be heated and heat can be emitted to 
a perimeter. In the Peltier module 714 which has such a configuration, if a direct current is passed, one 
field of the Peltier module 714 will serve as an endoergic part which absorbs heat, and it will become the 
exoergic part which the field of another side generates. In addition, a change-over with an endoergic part 
and an exoergic part is attained by changing the sense of a current. With this operation gestalt, the direct 
current passed to the Peltier module 714 is fixed to an one direction, and the part of endoergic partial 
714A in the Peltier module 714 and exoergic partial 714B is being fixed. And a heat sink 713 is 
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attached, and in order to make the heat dissipation effectiveness good, fin 714C is being fixed to 
exoergic partial 714B by endoergic partial 714A of the Peltier module 714. 

[0058] As shown in drawing 4 and drawing 5 , such a Peltier module 714 has been arranged between the 
projection lens 46 and exhaust-port 2F, and has countered with the sirocco fan 51 on both sides of the 
projection lens 46. An axial flow fan 72 is arranged between the Peltier module 714 and exhaust-port 
2F, firom the Peltier module 714, goes to exhaust-port 2F, and attracts and discharges air. Here, 
endoergic partial 714A is arranged at the projection lens 46 side, and, as for the Peltier module 714, 
exoergic partial 714B is arranged at the axial-flow-fan 72 side. Thereby, the heat generated in exoergic 
partial 714B has a bad influence on the projection lens 46. 

[0059] Next, an operation of the panel prism cooling system D is explained below. If the light by which 
outgoing radiation was carried out fi'om light equipment 413 is drawn even to optical equipment 44, a 
Uquid crystal panel 441, a polarizing plate 442, and the cross dichroic prism 443 will generate heat by 
transparency and reflection of light. As the drawing 15 bullet coating arrow head shows, the heat 
generated in these optical elements 441 ,442,443 moves to the heat-receiving plate 711 through the up 
plinth 444, the lower plinth 445, the maintenance fi-ame 446, and an attachment component 447, and, 
subsequently moves to the end side of a heat pipe 712. In addition, the up plinth 444, the lower plinth 
445, the maintenance fi-ame 446, and an attachment component 447 have the role of the contact-carrying 
member concerning this invention while constituting optical equipment 44. Here, since the up plinth 
444, the lower phnth 445, the maintenance frame 446, and the attachment component 447 are formed 
from the ingredient with high thermal conductivity as mentioned above, heat transfer from each optical 
element 441,442,443 comes to be performed quickly, and heat ceases to collect in an optical element 
441,442,443. On the other hand, as a void-among drawing 15 arrow head shows, to a liquid crystal panel 
441 and a polarizing plate 442, the cooling air of the panel cooling system A flows toward the upper part 
from a lower part, and performs cooling and clarification of a liquid crystal panel 441 and a polarizing 
plate 442. 

[0060] With an internal refiigerant, the heat which moved to the end side of a heat pipe 712 moves to 
the other end side of a heat pipe 712, and moves to a heat sink 713 from the other end side concerned. 
And optical equipment 44 is cooled by the cooUng system 70 by the heat of a heat sink 713 being 
absorbed by endoergic partial 714A of the Peltier module 714. 

[0061] On the other hand, the Peltier module 714 is emitting heat by exoergic partial 714B while 
absorbing heat by endoergic partial 714A, when a direct current flows. Cooling is made by heat 
dissipation by fin 714C, and spraying of the cooling air by the axial flow fan 72 in this exoergic partial 
714B. Here, as for an axial flow fan 72, cooling air is sprayed on fin 714C of the Peltier module 714 by 
attracting cooling air in a projector 1 from inlet 23 IB of the lower case 23, and the Peltier module 714 
being arranged between inlet 23 IB and an axial flow fan 72, as shown in drawing 5 . After cooling the 
Peltier module 714, cooling air is discharged outside from exhaust-port 2F with an axial flow fan 72. 
Thus, by discharging immediately the cooHng air which cooled the Peltier module 714 outside from 
exhaust-port 2F, it can prevent that the projector 1 interior is filled with heat, and cooling effectiveness 
becomes fitness more. 

[0062] According to these above operation gestalten, there is the following effectiveness. With this 
operation gestalt, in optical equipment 44, since it is cooling by both the panel cooling system A and the 
panel prism cooling system D, cooling effectiveness can be made good and the life of optical equipment 
44 can be lengthened. 

[0063] According to the panel prism cooling system D, since optical equipment 44 is cooled by the heat 
transfer using a heat pipe 712, spacing between optical elements is narrow, by cooling air, to the liquid 
crystal panel 441 which is hard to cool, a polarizing plate 442, and the cross dichroic prism 443, cooUng 
can be ensured now and degradation of an optical element 441,442,443 can be prevented. 
[0064] In a cooling system 70, since the Peltier module 714 was used, endoergic can be positively 
carried out from the other end side of a heat pipe 712 through a heat sink 713, and the cooling 
effectiveness of optical equipment 44 can be raised. Furthermore, since the axial flow fan 72 which 
sprays cooling air on exoergic partial 714B of the Peltier module 714 was formed, the temperature rise 
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by generation of heat at the time of Peltier module 714 use is avoidable. Moreover, since exoergic 
partial 714B of the Peltier module 714 is equipped with fin 714C, cooling effectiveness can be raised. 
[0065] In a cooling system 70, since the heat pipe 712 is adopted as a conductive-heat member, heat 
transfer from optical equipment 44 to the Peltier module 714 can be performed quickly, and cooling 
effectiveness of optical equipment 44 can be made very good. 

[0066] Since the up plinth 444 which is a contact-carrying member, the lower plinth 445, the 
maintenance frame 446 and the attachment component 447, and the heat-receiving plate 71 1 were 
formed with the ingredient with high thermal conductivity, the heat generated with the liquid crystal 
panel 441, the polarizing plate 442, and the cross dichroic prism 443 can be quickly moved to a heat 
pipe 712, and cooling effectiveness can be made good. Here, if thermally conductive high sapphire glass 
is used as a substrate for a polarizing plate 442 and it is made the configuration which stuck the 
polarization film with transparence adhesives on the substrate concerned, cooling effectiveness can be 
raised fiirther. 

[0067] In a cooling system 70, the large design change of the projector 1 which visits the side of the 
projection lens 46 which usually has free space using this cooling system 70 since an axial flow fan 72 
and the Peltier module 714 are arranged and the heat of optical equipment 44 is considered as the 
configuration which leads even the Peltier module 714 with the heat pipe 712 can be made unnecessary. 
Moreover, since the Peltier module 714 can be installed in the free space of the projector 1 interior, 
while it is not necessary to make the installation tooth space of the Peltier module 714 specially to about 
44 optical equipment and the degree of freedom of a design of a projector 1 increases by leading the heat 
of optical equipment 44 to arbitration with a heat pipe 712, it becomes easy to attain the miniaturization 
of a projector 1. 

[0068] The 2nd operation gestalt of this invention is shown in [2nd operation gestalt] drawing 16 and 
drawing 17 . A **** 2 operation gestalt is made to cool optical equipment 44 by the panel prism cooling 
system D in the above-mentioned 1st operation gestalt, without establishing the panel cooling system A 
for having cooled optical equipment 44 by both the panel cooling system A and the panel prism cooling 
system D. That is, in the panel prism cooling system D, as shown in drawing 1 7 , on both sides of the 
projection lens 46, opposite arrangement of the Peltier module 714 and the axial flow fan 72 is carried 
out. The axial flow fan 72 is arranged among these Peltier module 714 and the axial flow fan 72 about 
exhaust-port 2F. Moreover, as shown in drawing 16 , countless inlet 2G are formed in the front section 
214 of an upper case 21 which is about 714 Peltier module. In addition, with this operation gestalt, inlet 
23 IB of lower case 23 base is not prepared. In the panel prism cooling system D which has such a 
configuration, with the axial flow fan 72, coohng air was attracted from inlet 2G of sheathing case 2 
front face, the Peltier module 714 was cooled, and cooling air is discharged from exhaust-port 2F after 
this. 

[0069] Also in such a **** 2 operation gestalt, since the same operation as the above-mentioned 1st 
operation gestalt and effectiveness could be acquired, and also the panel cooling system A was abolished 
and the sirocco fan 51, the duct 56, and the straightening vane 478 were made unnecessary, components 
mark can be reduced and the effectiveness that a cost cut can be aimed at can be added. 
[0070] In addition, this invention is not limited to said operation gestalt, and the deformation in the 
range which can attain the purpose of this invention, and amelioration are included in this mvention. For 
example, with said each operation gestalt, although the heat-receiving plate 71 1 of a cooling system 70 
was attached in the up plinth 444 of optical equipment 44, as shown in dravying 18 , you may attach in 
lower plinth 445 inferior surface of tongue of optical equipment 44. In such a case, since large alpha can 
be taken now whenever [ angle-of-inclination / of the heat pipe 712 which connects the heat-receiving 
plate 711 and a heat sink 713 concemed ], amount Qmax-Leff of the maximum heat transport of a heat 
pipe 712 can be enlarged more, and cooling effectiveness of the optical equipment 44 by the cooling 
system 70 can be made still better. 

[0071] Although two heat pipes 712 were used with said each operation gestalt, the number of the heat 
pipes 712 which connect the heat-receiving plate 71 1 and a heat sink 713 may be one, or they may be 
three or more. However, since the amount of heat transport from optical equipment to the Peltier module 
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can be enlarged so that there are many numbers of a heat pipe, when a tube diameter etc. is small and the 
amount of heat transport per heat pipe is small, it is desirable to prepare two or more, 
[0072] As a fan who sprays cooling air on the exoergic part of the Peltier module, centrifugal fans, such 
as not only an axial flow fan but a sirocco fan, may be used* Moreover, when a fan does not necessarily 
need to prepare and it does not prepare a fan, the heat which produced the exoergic part of the Peltier 
module in the exoergic part by arranging to about [ of a projector 1 ] exhaust-port 2F can be prevented 
from covering the projector 1 interior. 

[0073] Although optical equipment 44 was cooled by both the panel cooling system A and the panel 
prism cooling system D, you may make it the panel cooling system A cool optical equipment 44 by the 
panel prism cooling system D with said 1st operation gestalt, without preparing. In such a case, since it 
becomes unnecessary about a sirocco fan 51, a duct 56, and a straightening vane 478, the same 
effectiveness as said 2nd operation gestalt is acquired. 

[0074] The thermosiphon wMch used not only the heat pipe that used capillarity for reflux of a 
refrigerant but gravity as a conductive-heat member to which a refrigerant circulates through the interior 
of tubing may be adopted. However, when a thermosiphon is adopted, since it is necessary to surely 
attach alpha to a thermosiphon whenever [ angle-of-inclination ], the degree of freedom of a design of 
the direction using the heat pipe which does not necessarily need alpha whenever [ angle-of-inclination ] 
goes up. 

[0075] It may be based on combination with the fan who sprays cooling air on the fin connected to the 
other end side of not only a thing but the conductive-heat member depended on the combination of the 
Peltier module and a fan as a cooler style, and this fin. Moreover, the thing equipped with the heat 
dissipation means (fm etc.) which radiate heat by connecting with the other end side of what [ not only ] 
was equipped with means (fan etc.) to spray a refrigerant on the other end side of a conductive-heat 
member, as a cooler style but a conductive-heat member may be adopted. As such a heat dissipation 
means, the up shielding plate 81 (refer to drawing 3 ) with which a fin or not only the Peltier module but 
the projector 1 is equipped is mentioned as an example. In such a case, as shown in drawing 19 , the heat 
generated with optical equipment 44 through the heat pipe 712 by the other end side of a heat pipe 712 
being connected to the inferior surface of tongue of the up shielding plate 81 comes to move to ttie up 
shielding plate 81 whole. Thereby, the heat of optical equipment 44 is emitted all over up shielding plate 
81 which has a large area, and cooling of optical equipment 44 of it is attained. In addition, although you 
may make it connect a heat pipe 712 to the lower shielding plate 84 (to refer to drawing 5 ), in order to 
give alpha to a heat pipe 712 whenever [ an certain amoxmt of angle-of-inclination ], connecting with the 
up shielding plate 81 is desirable. Furthermore, as a heat dissipation means mentioned above, when the 
sheathing case of not only a shielding plate but a projector is made into metal, the sheathing case 
concemed may be adopted. 

[0076] As long as there is a tooth space in which not only the side of a projection lens but a cooler style 
can be installed as arrangement of a cooler style, you may arrange to which tooth space. As a candidate 
for cooUng, to be not only optical equipment 44 but Ught equipment 413, and the polarization sensing 
element 415 and other optical elements, and what is necessary is just the optical element which heat 
generates in short when transparency, reflection, etc. carry out hght. Moreover, as a cooling system of 
this invention, you may apply to the optical element of what [ not only ] was applied to the optical 
element of a projector but other various optical instruments, and, also in such a case, it is contained in 
this invention. 
[0077] 

[Effect of the Invention] According to the projector equipped with the cooling system of this invention, 
and this, while being able to make cooling effectiveness of an optical element good, there is 
effectiveness of the ability to make easy to attain the miniaturization of the optical instrument equipped 
with the optical element concemed. 
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* NOTICES * 

tJPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1 

7/13/2005 



JP,2003-057754,A [DRAWINGS] 



Page 3 of 10 




[Drawing 7] 
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[Drawing 9] 
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[Drawing 12] 
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[Drawing 15] 
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